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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrogen storage material which releases 
high-purity hydrogen and in addition, enough quantity of hydrogen at a low temperature. 
SOLUTION: The hydrogen storage material is characterized by containing at least one 
kind of catalyst selected from the group consisting of nickel, chromium, molybdenum, 
cobalt, copper, palladium, platinum, iron, ruthenium, rhodium, iridium, tungsten, 
titanium, manganese and osmium, and carbon. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hydrogen absorption ingredient characterized by containing at least one 

sort of catalysts chosen from the group which consists of nickel, chromium, 

molybdenum, cobalt, copper, palladium, platinum, iron, a ruthenium, a rhodium, iridium, 

a tungsten, titanium, manganese, and an osmium, and carbon. 

[Claim 2] As a raw material of said carbon, the Raman full width at half maximum of 

wave number 1 350cm- 1 obtained by Raman spectrum measurement is following type 

(l):d<(376/La)+19.0.(l) 

It is the hydrogen absorption ingredient according to claim 1 characterized by being the 
thing which comes to blend the graphite crystal grain child who fulfills the conditions 
expressed with [d expresses the Raman full width at half maximum (cm-1) among a 
formula, and La expresses the crystal grain child size within the field containing the a- 
axis and b-axis of graphite structure (nm)]. 

[Claim 3] The hydrogen absorption ingredient according to claim 1 or 2 with which the 
content rate of said carbon is characterized by being more than 40 atom % on the basis of 
the total quantity of said catalyst and said carbon. 

[Claim 4] With the grinding process which obtains a graphite crystal grain child by 
mechanical grinding of a graphite, and the graphite crystal grain child obtained at said 
grinding process At least one sort of catalysts chosen from the group which consists of 
nickel, chromium, molybdenum, cobalt, copper, palladium, platinum, iron, a ruthenium, a 
rhodium, iridium, a tungsten, titanium, manganese, and an osmium are mixed. The 
manufacture approach of the hydrogen absorption ingredient characterized by including 
the mixed process which obtains the hydrogen absorption ingredient containing this 
catalyst and carbon. 

[Claim 5] The manufacture approach of the hydrogen absorption ingredient according to 
claim 4 characterized by including further hydrogen down stream processing which 
contacts said hydrogen absorption ingredient in hydrogen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hydrogen absorption ingredient and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] In modern society, hydrogen is an important chemistry raw 
material used for synthetic chemistry industry, petroleum refining, etc. so much. On the 
other hand, in order to solve energy problems and the environmental problem in the 
future, it is thought that the hydrogen use technique as clean energy occupies an 



important location, hydrogen is stored, and development of the fuel cell which works 
considering it as a fuel is furthered. 

[0003] This fuel cell is a cell which operates by gas, and transforms into direct electrical 
energy the energy obtained from the reaction of hydrogen and oxygen in that case. Since 
such a fuel cell has very high effectiveness compared with the conventional combustion 
engine and does not have emission of toxic gases, such as NOx, SOx, and CO, the 
automobile which has a fuel cell is called ZEV (Zero EmissionVehicle). 
[0004] The approach of compressing and on the other hand, storing in a bomb as 
preservation of hydrogen, the approach of cooling and making it into liquid hydrogen, the 
method of making it stick to activated carbon, the method of using a hydrogen absorption 
ingredient, etc. are proposed. It is thought that the method of using a hydrogen absorption 
ingredient plays main roles in migration media, such as a fuel cell powered vehicle, also 
in these approaches. 

[0005] Use of the carbon as a hydrogen absorption ingredient is proposed under such a 
background (the Patent Publication Heisei No. 504394 [ eight to ] official report, 
JP,2000-103612,A, JP,2001-106516,A, etc.). Moreover, the hydrogen absorption 
ingredient which mixed carbon to the alkaline earth metal (Mg, calcium, etc.) with which 
examination is conventionally advanced as a hydrogen absorption ingredient is indicated 
by JP,2000-87172,A, and improvement in the hydrogenation rate of alkaline earth metal 
is achieved by mixing with this alkaline earth metal and carbon. Furthermore, in case the 
hydrogen absorption ingredient which consists of Mg and graphite is manufactured, the 
method of performing mechanical grinding under coexistence (THF etc.) of a specific 
organic compound for the purpose of improvement in the property of the hydrogen 
absorption ingredient obtained is proposed (J.Alloys.Compd.293-295 (1999) p564-568, 
Chem.Commun.(1999) p2277-2278, etc.). 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if it is the above-mentioned 
conventional hydrogen absorption ingredient, it is hard to say that there are not 
necessarily many hydrogen storage capacities per unit weight, and it has sufficient 
hydrogen absorption and emission ability in respect of utilization. Moreover, although a 
hydrogen absorption ingredient is expected to be able to perform occlusion and emission 
of hydrogen reversibly at low temperature (preferably room temperature), in order to 
make hydrogen emit from the above-mentioned conventional hydrogen absorption 
ingredient, it is necessary to heat to an elevated temperature (for example, 500 degrees C 
or more), and it becomes easy to mix a hydrocarbon (HC) into the hydrogen emitted by 
this heating, and the purity of hydrogen becomes inadequate. 
[0007] This invention is made in view of the technical problem which the above- 
mentioned conventional technique has, and aims at offering the hydrogen absorption 
ingredient which can emit the hydrogen of a high grade and sufficient amount at low 
temperature. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the hydrogen absorption ingredient of this invention is characterized by 
containing at least one sort of catalysts chosen from the group which consists of nickel, 
chromium, molybdenum, cobalt, copper, palladium, platinum, iron, a ruthenium, a 
rhodium, iridium, a tungsten, titanium, manganese, and an osmium, and carbon. 



[0009] With the hydrogen absorption ingredient of this invention, since the reversible 
reaction of the occlusion and emission of hydrogen is fully promoted by the synergistic 
effect of the hydrogen absorption and emission ability which carbon has essentially, and a 
desorption operation of the hydrogen by the above-mentioned specific catalyst, it enables 
it to emit the hydrogen of a high grade and sufficient amount at low temperature. 
[0010] Moreover, for the hydrogen absorption ingredient of this invention, the Raman 
full width at half maximum of wave number 1 350cm- 1 obtained by Raman spectrum 
measurement is following type (l):d<(376/La)+19.0 as a carbonaceous raw material. (1) 
It is desirable that it is the thing which comes to blend the graphite crystal grain child 
who fulfills the conditions expressed with [d expresses the Raman full width at half 
maximum (cm-1) among a formula, and La expresses the crystal grain child size within 
the field containing the a-axis and b-axis of graphite structure (nm)]. If the graphite 
crystal grain child who fulfills the above-mentioned specific conditions is blended with a 
catalyst, since the above-mentioned synergistic effect will be heightened more by the 
improvement in the distributed homogeneity of a catalyst and carbon, the hydrogen 
absorption ingredient which has more excellent hydrogen absorption and emission ability 
is realized. 

[001 1] Moreover, in the hydrogen absorption ingredient of this invention, it is desirable 
that a carbonaceous content rate is more than 40 atom % on the basis of the total quantity 
of a catalyst and carbon. It is in the inclination hydrogen absorption and whose emission 
ability improve more that a carbonaceous content rate is more than 40 atom %. 
[0012] Moreover, the grinding process from which the manufacture approach of the 
hydrogen absorption ingredient of this invention obtains a graphite crystal grain child by 
mechanical grinding of a graphite, The graphite crystal grain child obtained at a grinding 
process, nickel and chromium, molybdenum, At least one sort of catalysts chosen from 
the group which consists of cobalt, copper, palladium, platinum, iron, a ruthenium, a 
rhodium, iridium, a tungsten, titanium, manganese, and an osmium are mixed. It is 
characterized by including the mixed process which obtains the hydrogen absorption 
ingredient containing this catalyst and carbon. 

[0013] According to the manufacture approach of this invention, a graphite crystal grain 
child detailed [ particle diameter ] and uniform is obtained according to this grinding 
process. The hydrogen absorption ingredient of this invention which is excellent in 
hydrogen absorption and emission ability can be obtained efficiently and certainly by 
using this graphite crystal grain child as a carbonaceous raw material, and mixing this 
with the above-mentioned specific catalyst. 

[0014] As for the manufacture approach of this invention, it is desirable that hydrogen 
down stream processing which contacts a hydrogen absorption ingredient in hydrogen is 
included further. In having the active spot where the carbon contained in a hydrogen 
absorption ingredient causes irreversible reaction, there is a possibility that the hydrogen 
by which occlusion was once carried out may become that it is hard to be emitted at low 
temperature, but since termination of the active spot concerned is carried out and it is 
inactivated from hydrogen by performing this hydrogen down stream processing, the 
facilitatory effect of a reversible reaction (occlusion and emission of hydrogen) can be 
heightened more. 
[0015] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention 



is explained to a detail. 

[0016] The catalysts contained into the hydrogen absorption ingredient of this invention 
are nickel (nickel), chromium (Cr), molybdenum (Mo), cobalt (Co), copper (Cu), 
palladium (Pd), platinum (Pt), iron (Fe), a ruthenium (Ru), a rhodium (Rh), iridium (Ir), a 
tungsten (W), titanium (Ti), manganese (Mn), or the osmiums (Os) as above-mentioned. 
A desorption operation of hydrogen high enough can be acquired by using these catalysts. 
One sort may be independently used for these catalysts, and they may combine two or 
more sorts. 

[0017] Although especially the configuration of the catalyst concerned is not restricted, 
as for the mean particle diameter, it is desirable that it is 10 micrometers or less. Since the 
contacting efficiency of the catalyst concerned and carbon increases when mean particle 
diameter uses a catalyst 1 0 micrometers or less, carbon can heighten more the synergistic 
effect of the hydrogen absorption emission ability and the dehydrogenation operation of a 
catalyst which it has essentially. 

[0018] The hydrogen absorption ingredient of this invention is constituted including an 
above-mentioned catalyst and carbon. It is desirable to use graphites (graphite), such as a 
natural graphite with high purity and a high artificial graphite of a degree of 
graphitization like your kind consideration tropism pyrolytic graphite (HOPG), as a raw 
material of this carbon. 

[0019] Drawing 1 is the explanatory view showing typically a graphite crystal grain 
child's example used by this invention. In drawing 1 , the carbon layer 1 which has the 
almost same configuration and area carries out a laminating to the shape of a column, and 
the crystal grain child of graphite structure is constituted. Moreover, the crystal grain 
child size (crystal particle diameter in a direction level to the field of the carbon layer 1) 
within the field where La [nm] contains the a-axis and b-axis of graphite structure, and Lc 
[nm] express the crystal grain child size (thickness in which the carbon layer 1 is piled 
up) of the direction of a c-axis of graphite structure among drawing 1 . 
[0020] Raman full-width-at-half-maximum d of wave number 1 350cm- 1 and the crystal 
grain child size La desirable [ as the graphite crystal particle concerned / what has high 
crystallinity and the high homogeneity of crystal particle diameter ] and specifically 
obtained by Raman spectrum measurement are following type (l):d<(376/La)+19.0. (1) 
It is desirable to use the graphite crystal grain child who comes out and fulfills the 
conditions expressed. The relation of d and La which are expressed with the above- 
mentioned formula (1) is carbonaceous crystallinity and the homogeneous index of 
crystal particle diameter, and when d and La do not fulfill the above-mentioned 
conditions, it is in the inclination for crystallinity and the homogeneity of crystal particle 
diameter to become for it to be low and inadequate [ hydrogen absorption and emission 
ability ]. Moreover, half-value width d and the crystal grain child size La are following 
type (2):d<(341/La)+10.5 by the same reason as the above. (2) 

It is more desirable to use the graphite crystal grain child who comes out and fulfills the 
conditions expressed. 

[0021] Moreover, in the graphite crystal grain child concerned, it is desirable that the 
crystal grain child size La is 4.0nm or less. It is in the inclination for the hole produced 
among crystal grain children as La is 4.0nm or less to increase, and for hydrogen 
absorption and emission ability to be raised more. 

[0022] Moreover, the die length of a ******** 0 f stratification plane inboard (direction 



level to the field containing the a-axis and b-axis of graphite structure) is fully desirable, 
and, as for the graphite crystal grain child concerned, specifically, it is desirable that the 
ratio (La/Lc) of crystal grain child size is 0.15 or more. Furthermore, as for the specific 
surface area of a graphite particle, it is desirable that it is more than 100m2/g. Thereby, 
the hole produced on the front face of a graphite microcrystal can be made to increase. 
[0023] Moreover, as for the ratio (H/C) of the atomic number of carbon and hydrogen, in 
the graphite crystal grain child concerned, it is desirable that it is 0.05 or less. Formation 
of a hydroxyl group [ in / that H/C is 0.05 or less / a crystal grain child's end ], a carboxyl 
group, etc. is controlled. 

[0024] In the hydrogen absorption ingredient of this invention, if contact to a catalyst and 
carbon is enough, especially these distributed conditions will not be restricted. For 
example, you may be any in the condition which the catalyst particle and the graphite 
crystal grain child are distributing minutely, the condition that the catalyst particle was 
introduced and the intercalation compound was formed between the layers of a graphite 
crystal grain child's carbon layer, or the condition that the catalyst particle was supported 
by the graphite crystal grain child front face. Moreover, when the graphite crystal grain 
child who fulfills the conditions expressed with the above-mentioned formula (1), for 
example as a carbon raw material is used, the graphite particle concerned may be 
distributed in the condition of not fulfilling the conditions expressed with a formula (1) in 
a hydrogen absorption ingredient. 

[0025] Moreover, although a catalyst and a carbonaceous content rate are not restricted 
especially as long as sufficient hydrogen absorption and emission ability are obtained, it 
is desirable that a carbonaceous content rate is more than 40 atom % on the basis of the 
total quantity of a catalyst and carbon. It is in the inclination for hydrogen absorption and 
emission ability to fall that a carbonaceous content rate is under 40 atom %. 
[0026] Thus, the hydrogen absorption ingredient of this invention contains the catalyst 
and carbon of the above-mentioned specification, and since the reversible reaction of the 
occlusion and emission of hydrogen is fully promoted by the synergistic effect with a 
desorption operation of the hydrogen by the hydrogen absorption and the emission 
ability, and the catalyst which carbon has essentially, it becomes possible [ emitting 
sufficient quantity of hydrogen ]. Moreover, the occlusion and emission of the hydrogen 
in low temperature (for example, room temperature) are possible for the hydrogen 
absorption ingredient of this invention, and since mixing of a hydrocarbon (HC) is 
prevented by the hydrogen desorption in this low temperature, the purity of the hydrogen 
emitted is excellently maintainable. Thus, the hydrogen absorption ingredient of this 
invention which has outstanding hydrogen absorption and emission ability can be 
obtained efficiently and certainly by the manufacture approach of this invention 
mentioned later. 

[0027] That is, the manufacture approach of this invention includes the grinding process 
which obtains a graphite crystal grain child by mechanical grinding of a graphite, and the 
mixed process which mixes this graphite crystal grain child and the above-mentioned 
specific catalyst in a list. In addition, the manufacture approach of this invention 
concerned also includes the approach of mixing coincidence, i.e., the graphite which is 
not ground mechanically, and a catalyst for a grinding process and a mixed process, and 
performing mechanical grinding. 

[0028] As for a grinding process, it is desirable to carry out so that the graphite crystal 



grain child obtained may fulfill the conditions expressed with the above-mentioned 
formula (1), and, for this reason, the grinding equipments (ball mill etc.) which can be set 
up more than 2G are suitably used in grinding acceleration. When a planet ball mill is 
used especially, since the high grinding acceleration beyond 10G is obtained and the 
grinding effectiveness is heightened more, it is desirable. 

[0029] Since it will be in the condition that the graphite under grinding tends to ignite if it 
faces performing a grinding process and oxygen exists in an ambient atmosphere, it is 
desirable to perform the grinding processing concerned under inert gas ambient 
atmospheres, such as an argon. Moreover, if grinding processing is performed under an 
inert gas ambient atmosphere, the amount of mixing of impurities, such as hydrogen and 
oxygen, can be reduced. 

[0030] The graphite crystal grain child obtained at a grinding process is mixed with the 
above-mentioned specific catalyst, and the hydrogen absorption ingredient of this 
invention with which the catalyst concerned and carbon were fully distributed by 
homogeneity is obtained (mixed process). 

[003 1] In a mixed process, a catalyst may be mixed with a graphite crystal grain child as 
it is, and the predetermined compound which is the precursor of a catalyst may be mixed 
with a graphite crystal grain child, and a catalyst may be supported to a graphite crystal 
grain child. For example, when obtaining the hydrogen absorption ingredient with which 
platinum was supported by the graphite crystal grain child, platinum acetylacetonato can 
be used as a precursor of a catalyst. 

[0032] Moreover, it is desirable to use supercritical fluid, such as a carbon dioxide 
(C02), as a solvent in the case of this mixed process. When a catalyst and carbon are 
mixed in supercritical fluid, it is in the inclination for both distributed homogeneity to 
improve and for hydrogen absorption and emission ability to be raised more. Although 
processing conditions change with classes of supercritical fluid at this time, 40-200 
degrees C and a pressure are 5 - 50MPa, and 0.1-10 hours of the processing time are [ 
the processing temperature in the case of using a carbon dioxide, for example ] desirable 
respectively. 

[0033] Although the hydrogen absorption ingredient of this invention which could carry 
out the homogeneity of a catalyst and the carbon fully minutely, and was excellent in 
hydrogen absorption and emission ability with an above-mentioned grinding process and 
an above-mentioned mixed process can be obtained efficiently and certainly, as for the 
manufacture approach of this invention, it is desirable that hydrogen down stream 
processing which contacts the hydrogen absorption ingredient obtained in hydrogen is 
included further. In having the active spot where the carbon contained in a hydrogen 
absorption ingredient causes irreversible reaction, there is a possibility that the hydrogen 
by which occlusion was once carried out may become that it is hard to be emitted at low 
temperature, but since termination of the active spot concerned is carried out and it is 
inactivated from hydrogen by performing this hydrogen down stream processing, the 
facilitatory effect of a reversible reaction (occlusion and emission of hydrogen) can be 
heightened more. 

[0034] In case the hydrogen down stream processing concerned is performed, it is 
desirable respectively that processing temperature is 20-300 degrees C, and hydrogen 
pressure is 0.1-10MPa. For example, sufficient hydrogen processing is performed by 
holding the hydrogen absorption ingredient after a mixed process in 25 degrees C and the 



ambient atmosphere of hydrogen pressure 5MPa. 

[0035] Moreover, although the hydrogen down stream processing concerned may be 
performed once, the hydrogen absorption and emission ability of a hydrogen absorption 
ingredient can be raised more by performing this two or more times. That is, after making 
this hydrogen emit with reduced pressure etc., a hydrogen storage capacity (hydrogen 
burst size) can be made to increase by repeating the actuation to which hydrogen down 
stream processing is again carried out, and occlusion of the hydrogen is carried out, 
although occlusion of the hydrogen of the specified quantity is carried out to the 
hydrogen absorption ingredient after 1 time of hydrogen down stream processing. 
[0036] 

[Example] Hereafter, although this invention is explained still more concretely based on 
an example and the example of a comparison, this invention is not limited to the 
following examples at all. 

[0037] In the glove compartment maintained at the [example 1] argon gas ambient 
atmosphere, graphite 5g was put into the container made from stainless steel (content 
volume: 80ml) with the stainless steel ball (4mmphi), and the planet ball mill performed 
mechanical grinding processing by 400rpm for 12 hours. Thereby, Raman full-width-at- 
half-maximum d of wave number 1 350cm- 1 obtained by Raman spectrum measurement 
is 61cm-l, the crystal grain child size La within the field containing the a-axis and b-axis 
of graphite structure is 3.7nm, and the graphite crystal grain child who fulfills the 
conditions expressed with the above-mentioned formula (1) was obtained. 
[0038] Next, the carbon dioxide was enclosed and the container was sealed, after putting 
the obtained graphite crystal grain child into the reaction container made from stainless 
steel (content volume: 50ml) and adding platinum acetylacetonato 0.5g and acetone 5ml 
to this. With the oil bath, this reaction container was heated at 150 degrees C, and was 
held for 2 hours. The pressures in the reaction container at this time were 30MPa(s). 
Then, the inside of a reaction container was deaerated, the acetone and the carbon dioxide 
were removed, and the hydrogen absorption ingredient was obtained. When elemental 
analysis by ICP was performed about the obtained hydrogen absorption ingredient, the 
content rate of platinum was 1 1 .2 % of the weight, and the content rate of the carbon on 
the basis of the total quantity of platinum and carbon was 99.2 atoms %. 
[0039] Contents were moved to the reaction container made from stainless steel which 
can bear a vacuum and high pressure. This reaction container was connected to the 
exhauster and the inside of a reaction container was decompressed to O.lTorr extent with 
the rotary pump. In order to perform degassing processing in a reaction container 
completely furthermore, under reduced pressure, it heated at 200 degrees C and held for 1 
hour. Subsequently, when hydrogen (purity: it is the same as that of the following 
99.999%) was introduced in the reaction container and it held to hydrogen pressure 5MPa 
at the room temperature (it is the same as that of 25 degrees C and the following), 
absorption of hydrogen was accepted immediately. After checking that absorption (fall of 
hydrogen pressure) of this hydrogen has stopped, the inside of a reaction container was 
decompressed at the room temperature, and hydrogen was made to emit. 
[0040] Furthermore, the hydrogen desorption under a room temperature, the hydrogen 
absorption and the room temperature in hydrogen pressure 5MPa, and reduced pressure 
was repeated, and the burst size (the amount of occlusion) was calculated based on the 
hydrogen pressure in a container on the occasion of hydrogen desorption. Absorption and 



emission of this hydrogen were repeated until the amount of hydrogen desorption reached 
constant value. Consequently, the amount of hydrogen desorption of the hydrogen 
absorption ingredient of this example showed 5.6 % of the weight of maximums. 
[0041] The hydrogen absorption ingredient was produced like the example 1 except 
having used rhodium acetylacetonato instead of [example 2] platinum acetylacetonato. 
When ultimate analysis by ICP was performed about the obtained hydrogen absorption 
ingredient, the content rate of a rhodium was 13.8 % of the weight, and the content rate of 
the carbon on the basis of the total quantity of a rhodium and carbon was 98.2 atoms %. 
[0042] Next, occlusion and emission of hydrogen were performed like the example 1 
using the obtained hydrogen absorption ingredient. Consequently, the maximum of the 
amount of hydrogen desorption was 6.2 % of the weight. 

[0043] In the glove compartment maintained at the [example 3] argon gas ambient 
atmosphere, graphite 5g and 1 .0g (20-60mesh) of iron powder were put into the container 
made from stainless steel (content volume: 80ml) with the stainless steel ball (4mmphi), 
the planet ball mill performed mechanical grinding processing by 400 rotations for 12 
hours, and the hydrogen absorption ingredient (the content rate of the carbon on the basis 
of the total quantity of iron and carbon: 96.5 atoms %) was obtained. 
[0044] Next, occlusion and emission of hydrogen were performed like the example 1 
using the obtained hydrogen absorption ingredient. Consequently, the maximum of the 
amount of hydrogen desorption was 5.1 % of the weight. 

[0045] The hydrogen absorption ingredient was produced like the example 3 except 
having used magnesium dust (20-70mesh) instead of [example 1 of comparison] iron 
powder. 

[0046] Next, occlusion and emission of hydrogen were performed like the example 1 
using the obtained hydrogen absorption ingredient. Consequently, the maximum of the 
amount of hydrogen desorption is 0.3 % of the weight, and it was checked with the 
hydrogen absorption ingredient of this example of a comparison that the occlusion and 
emission of the hydrogen in a room temperature are difficult. 
[0047] 

[Effect of the Invention] Since the reversible reaction of the occlusion and emission of 
hydrogen is folly promoted by the synergistic effect of the hydrogen absorption and 
emission ability which carbon has essentially, and a desorption operation of the hydrogen 
by the above-mentioned specific catalyst, with the hydrogen absorption ingredient of this 
invention, it enables it to emit the hydrogen of a high grade and sufficient amount at low 
temperature, as explained above. 

[0048] Moreover, according to the manufacture approach of this invention, when the 
particle diameter obtained according to a predetermined grinding process uses a detailed 
and uniform graphite crystal grain child as a carbonaceous raw material and mixes this 
with the above-mentioned specific catalyst, the hydrogen absorption ingredient of this 
invention which is excellent in hydrogen absorption and emission ability can be obtained 
efficiently and certainly.W 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view showing typically an example of the graphite 
crystal particle concerning this invention. 
[Description of Notations] 

1 -- A carbon layer, La — The crystal grain child size within the field containing the a- 
axis and b-axis of graphite structure, Lc - Crystal grain child size of the direction of a c 
axis of graphite structure. 
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